Milk fat production is important in the New Zealand (NZ) dairy industry. Elsewhere, an 11 amino acid substitution (K232A) in the enzyme diacylglycerol acyl-CoA acyltransferase (DGAT1) has 12 been reported to explain variation in some milk traits, including variation in milk fatty acid (FA) 13 profile. In this study, associations between K232A, and milk traits including milk FA composition, 14 were studied in wholly pasture-fed NZ Holstein-Friesian × Jersey (HF×J) cross-bred dairy cows. With 15 a high frequency of K variant (61.9%), the KK cows produced more milk fat than the AA cows (5.41 ± 16 0.04 % vs 4.42 ± 0.05 %). The milk volume, fat concentration and protein concentration of AK cows 17 were between the genotypes, AA and KK. More C16:0, CLA and C18:3 cis-9, 12, 15 FA were found in 18 the milk of Kiwi-cross cows feed in outdoor pasture grazing system., and the influence of DGAT1 19 K232A, on these FAs from mid-and late lactation stages were significant. The AA cows produced (P 20 < 0.001) more CLA and C18:3 cis-9, 12, 15, but less C16:0 (1.137 ± 0.047, 0.855 ± 0.015 and 35.170 ± 0.355) 21 than the KK cows (0.934 ± 0.025, 0.778 ± 0.009 and 38.010 ± 0.250).
The genes that underpin key dairy traits are of ongoing interest in dairy production. Key among bovine chromosome 14, in proximity to where a milk fat QTL was historically positioned [3] . Sequence variation in DGAT1 has been described, and a well-studied polymorphism results in the substitution and the n-heptane aspirates were then pooled. Finally, anhydrous sodium sulphate (10 mg) was added
The output was analysed with GC Solution Software (Shimadzu). For analysis, 1 μL of the n-heptane cis-8, 11, 14 + C20:4 cis-5, 8, 11, 14; monounsaturated FAs (MUFA) = C10:1 + C12:1 + C14:1 cis-9 + C15:1 111 + C16:1 cis-9 + C17:1 + C18:1 trans-11 + C18:1 cis-9 + C18:1 cis-(10 to 15) + C20:1 cis-5 + C20:1 cis-9 + C20:1 112 cis-11 + C22:1 trans-13; polyunsaturated FAs (PUFA) = C18:2 trans-9, 12 + C18:2 cis-9,trans-13 + C18:2 113 cis-9,trans-12 + C18:2 trans-9,cis-12 + C18:2 cis-9, 12 + C18:3 cis-6, 9, 12 + C18:3 cis-9, 12, 15 + CLA + C20:3 114 cis-8, 11, 14 + C20:4 cis-5, 8, 11, 14 + C20:5 cis-5, 8, 11, 14, 17 + C22:5 cis-7, 10, 13, 16, 19; total branched 115 FA= C13:0 iso + C13:0 anteiso + C15:0 iso + C15:0 anteiso + C17:0 iso; total UFA = MUFA + PUFA; and 
118
Unsaturated FA ratios and indices were also calculated as follows: total index (total UFA divided 119 by the sum of total SFA and total UFA); MUFA index (MUFA divided by the sum of MUFA, C10:0, 120 C12:0, C14:0, C15:0, C16:0, C17:0, C18:0, C20:0 and C22:0); C10:1 index (C10:1 divided by the sum of 121 C10:0 and C10:1); C12:1 index (C12:1 divided by the sum of C12:0 and C12:1); C14:1 index (C14:1 cis-9 122 divided by the sum of C14:0 and C14:1 cis-9); C16:1 index (C16:1 cis-9 divided by the sum of C16:0 and 123 C16:1 cis-9); C18:1 index (C18:1 cis-9 divided by the sum of C18:0 and C18:1 cis-9); and CLA index (CLA divided by the sum of CLA and C18:1 trans-11).
CCACTGGGCTGCCACTTG-3'and Reverse: 5'-GAAGCAAGCGGACAGTGAG-3') were designed on 46.3% and 38.7% respectively. The most frequent variant was K (61.9%) and the frequency of A was 165 38.1%. The P-value for the chi-square for deviation from HWE was 0.724, suggesting the population 166 was at equilibrium.
167
For the GLMMs assessing the effect of DGAT1 K232A on gross milk traits, associations were found 168 between the three genotypes and average daily milk yield, and fat and protein percentage levels ( Table   169 1). Genotype AA was associated with a lower content of milk fat and protein compared to the cows of 170 genotype AK and KK. Genotype AA cows had a higher (P < 0.001) milk production (23.70 ± 0.45 L/day) 171 than AK cows (22.45 ± 0.27 L/day) and KK cows (20.82 ± 0.30 L/day). Forty-six FAMEs were detected at levels over the threshold value and a sample output from the 179 GC is shown in Figure 2 . Table 2 summarises the average FA composition of the milk samples analysed 180 in this investigation. The least abundant FAME was C20:3 cis-8, 11, 14 (0.030 ± 0.000%), and the most 181 abundant was C16:0 (37.623 ± 0.160%). The average abundance of the grouped FA and indices are 182 summarised in Table 3 . Table 2 . Average quantity of individual milk fatty acid methyl ester (FAME) (means ± SE) in late FAME (n = 455) g / 100 g total FAs FAME (n = 455) g / 100 g total FAs C4:0
173
1.273 ± 0.006 C18:1 trans-11 2.677 ± 0.041 C6:0
1.564 ± 0.005 C18:1 cis-9 13.052 ± 0.076 C8:0
1.183 ± 0.004 C18:1 cis (10 to 12) 0.505 ± 0.003 C10:0
3.231 ± 0.017 C18:2 trans-9,12 0.415 ± 0.002 C10:1 0.281 ± 0.002 C18:2 cis-9, trans-13 0.287 ± 0.002 C11:0 0.057 ± 0.001 C18:2 cis-9, trans-12 0.072 ± 0.001 C12:0
3.909 ± 0.024 C18:2 trans-9, cis-12 0.468 ± 0.006 C12:1 0.089 ± 0.001 C18:2 cis-9,12 0.703 ± 0.004 C13:0 iso 0.078 ± 0.001 C19:0 0.143 ± 0.001 C13:0 anteiso 0.037 ± 0.000 C18:3 cis-6,9,12 0.076 ± 0.001 C13:0 0.118 ± 0.001 C18:3 cis-9,12,15 0.817 ± 0.005 C14:0 12.447 ± 0.042 CLA 1 0.968 ± 0.016 C14:1 cis-9
0.946 ± 0.010 C20:0 0.132 ± 0.001 C15:0 iso 0.292 ± 0.001 C20:1 cis-5 0.059 ± 0.001 C15:0 anteiso 0.635 ± 0.005 C20:1 cis-9 0.151 ± 0.001 C15:0
1.492 ± 0.008 C20:1 cis-11 0.076 ± 0.001 C15:1 0.284 ± 0.002 C20:3 cis-8,11,14 0.030 ± 0.000 C16:0 37.623 ± 0.160 C20:4 cis-5,8,11,14 0.035 ± 0.000 C16:1 cis-9
1.265 ± 0.012 C22:0 0.065 ± 0.001 C17:0 iso 0.563 ± 0.003 C22:1 trans-13 0.066 ± 0.001 C17:0 0.889 ± 0.004 C20:5 cis-5,8,11,14,17 0.088 ± 0.001 C17:1 0.200 ± 0.001 C24:0 0.045 ± 0.000 C18:0 8.650 ± 0.061 C22:5 cis-7,10,13,16,19 0.125 ± 0.001 
Discussion
and the main export milk product was milk solids (MS). In a pasture-based system, the ideal cow would therefore be an efficient converter of pasture to milk that contains high levels of these solids. Prior to in diet may have led to the higher levels of cis-9, trans-11 CLA and C18:3 cis-9, 12, 15 in our cows, but the A variant. 
